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[0054] 5r+ftM7tmmkBLfo\^\ n-c, ±iBo#M^^s^i^pj-r6„ 

^$bfc^«T^U(electrophile)-effl{Ei-Sri:^J;«9. ^(l)^(3)T^ti5S 

[0055] ;i0>BL ^JSMtg^J (reductant) £LTf2, y^r>^> U^^^^W^K, y^r>Alf 
y^r>A(4 ) 4 > -v?-tert-^/Hf^a:^i;K), y^r>^[8-(N,N-v^/VT5: 

r>AbV;n-yK, ^MJ^(4,4'-^-tert-^/Hf 7a=yK), ^byr>^[8-(N,N-^ 

^r^y)^7^v=K], •rw^/m^r^=-T, #y^ ^y^A^^r-rNk 

[0056] K/^^fflV >5i§jS&£L-a2, THFOffi, Sfcn^cc— tvK 

l,2-^Hap-^3^^if©3i— f^SS**!^*.*. S^fiStt. -78^^+50 
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M<Dti&. ICH CHIJ,Br, ICK NIS. NBS, BrCH CH Br, BrCl CCC1 Br, 
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*fcteBrF CCF BrftW^ft^tt^n^Vte^k fcSV^fctMe SnCU Bu SnCl, 

2 2 3 3 

Ph SnCU R SiCl, R Si(OR)Cl N RSi(OR) CI, Si(OR) CU R SiF % RSiF „ B(0 

3 32 2 3223 

R) , (iPrO)B(-OCMe CMe 0-\ C1B(NR ) % MgCl , MgBr , Mgl , ZnCl , Z 

3 22 222 222 

nBr x Znl , ScfcttZnCl (tmetiftl?<DJlLn*^?MkM%Zti i ft&WkL>Xmif 

2 2 2 

[0058] TIBo#s^^i-J:5^ £fc S:(2')d»b^(ii)^ ^(4')^bS:(i2)^ 
, S:(i4)^e>s:(i5)^ S:(i7)d^s:(i8)^ ©-tti^en^aetjiw:, bf -oEt , 

3 2 

BAr , A1C1 „ AlBr , EtAlCl , Et AlCl&WS^/W^ (Lewis Acid)£r;^ 
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[0061] ft^lC, ^^^ra^TfeSl^-Bis^-dimethylsilylphenyDethynyObenzene (II) (D 

l,4-Bis[(2-bromophenyl)ethynyl]benzene (I) (7.01 g, 16.07 mmol)OTHF^&(150 
mL)Ktert-Zf^^])^J^<D^<^>^m(lA4: M, 46.0 mL, 66.24 mmol)£r-78 < C-e 
^Tbfc 0 lP#Rg, M^-78 < C^^ofc*^^bfc^, chlorodimethylsilane (7.4 
mL, 66.63 mmol)?riyyv^-e^PX., ^)o<«9^^a*T-#Mb^^^22^ra^bfc 

o 

[0062] mi±rxmm^^u ^-^v^nx., ^mm&?>mz. 

mWUtM.. */WftVj&J*>?xmW s 7'74'- (MBB^&hexane/ethyl acetate, 

loo/i, Rf=o.38)-e^m»^5^{-J:«9, s Wb^-c^^^ra^di) 

(6.06 g, 15.35 mmol))^Tl|X^96%-e#^ 0 
[0063] &}&^mfc(\l)<D&Vkfe£lT<Dm*)X*$>^t' 0 'HNMlUCDCl): 8 0.48 (d, J = 

3 

3.9 Hz, 12H), 4.65 (m, J = 2.7 Hz, 2H), 7.37 (m, 4H), 7.54 (s, 4H), 7.58 (m, 4H). 13 
C NMR(CDCl): 8 -3.87, 91.88, 92.12, 123.24, 127.76, 128.48, 129.23, 131.32, 

3 

131.93, 134.74, 140.19. 

. itiiti^ £LTi- ^ft^th^&mm^&Rfo&W<Dm%fiX~3bZ> 0 ite. 1) n-Bu 
Li or t-BuLi, 2) HMe SiCl£^U iite, 1) LiNaph, THF, ^?a(rt)-e5#ra, 2) 

2 

electrophile or NH Cl%^iT 0 ^flh<0^r^m^ SXT<D&X3<—J»2&£TJ3K$S 

4 

[0064] mmm2) 
Wb;27] 



WO 2005/044826 



20 



PCT/JP2004/016433 



Br 




Br 

in 



i 
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ii 
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VI 
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[0065] frlZ, teO^^^K^-efe^l^-BisCphenylethynyO^.S-bisCdimethylsilyObenzene 

(iv) ©Mistov ^x±mx*—&2$&m\^&h&>T\z.&uto ***\ 

2,5-Bis(phenylethynyl)-l,4-dibromobenzene (III) (1.00 g, 2.29 mmol) (DTHF^g 
(20 mL) {Ctert-^/Vy^J^CD^ls^mMlAS M, 6.4 mL, 9.28 mmol)£-78 c C 
tlTLfco 1B#P^ nm%-78X;iC&ott-§iMWl'ti^ chlorodimethylsilane 
(7.4 mL, 66.63 mmoD^v-y^^P^L. ^o<9i:Sa*t#aL*^P ) 8I^Kft#L 
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[0066] ^©i, mfcT-emm&misu ^—^vmw^ ^mm^m^mm^tc 0 

acetate, 100/1, Rf= 0.50)^ftMmmirZ>Z.klZ.£<9, S mk&m~ZfoZ>&J&*mfa 
(IV) (0.75 g, 1.90mmol)£lt5l^83%-e#fco 
[0067] &&^mfo(W)<Dm&fe£lT<7)m , 9X*&<>tc 0 l HNMR(CDCl): 6 0.48 (d, J = 

3 

3.6 Hz, 12H), 4.63 (m, J = 3.6 Hz, 2H), 7.37 (m, 6H), 7.55(m, 4H), 7.73(s, 2H). 

[0068] mmm3) 

Wk28] 
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Br 




Br 

V 
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v 




HR 2 Si 



VI 

ii 

V 



R R 




(R=Me) 

[0069] JfcVvf, $blZM<D&0.'Pmfc-?hZ> 

1 ,4-Bis(2-dimethylsilylphenyl)-l ,3-butadiyne (VI) ©^fttCoV ^TiifE^— -A 
3£#flSU£^kf£lK't-£o % l,4-Bis(2-bromophenyl)-l,3-butadiyne (7.00 g, 
19.44 mmol) ©ai— 7Vl4M(195 mL)^n-^/HJ^^^(D^.=¥^^?K(1.6 M, 
26.0 mL, 41.6 mmol)^r-78^CT^TLfc„ 1. 5^K, 

chlorodimethylsilane (5.5 mL, 49.57 mmo\)^>])^-VMx., £b&-6B#FeB^fi3re 



WO 2005/044826 23 PCT/JP2004/016433 

^hy97j<-(Mmmmiexane, Rf = 0.53)^MIi*t8H-5r.£{C«fc*K 5.50 g (17.26 
mmol)(D g mk&Wre&Z&f&tpmfc (VI) &Jfc^9%^3tfe«#fcLT#;fco 
[0070] ^^raflc(VI) (DfmmZVXTVWOX^tz.* *H NMR (CDC1 ): 8 0.45 (d, J = 

3 

3.9 Hz, 12H), 4.56 (m, J = 3.6 Hz, 2H), 7.35 (m, 4H), 7.56 (m, 4H). 
[0071] (ll«4) 

SXTl^ 1,4-Bis( 1,1 -dimethyl- lH-l-silainden-2-yl)benzene (Vila) (D&ffcfelZ'D 

^xmmx*—j>>i&&mu£&t>m.wirz> 0 s jw^gs m g) 4.03 mmoo^^ 

U?U>(519 mg, 4.05 mmol)(DM'^#I^THF^ (4.5 mL), ^UX4^mMW^ ])^ 

vj±^*u~mm%mm^tc 0 ^<Dmmiz&j$*m#;(ii) (396 m g , l.oommoo© 

THF^(2 mh)^UXmx.ti 0 5#fTO#Lfc^ fc^^i&fn^T^-? 

[0072] #^tLfc^rw^s ^i&fp^^TK-c^bfcm , M^Mgso -cmku z>m& , 

. 4 

^^cHci 3 )-t?^*»^-t-^^^^.j:«9, imz&mmmm n m&mmumx 

fcSitftfb-^KVIIa) (205 mg, 0.52 mmol)^^52%-e#/c 0 
[0073] g mt-hm (Vila) <»t£f^TOii^&ofc„ *H NMR (CDCl ): 8 0.50 (s, 

3 

12H), 7.22 (m, 2H), 7.33 (m, 4H), 7.52 (s, 4H), 7.56 (m, 4H). 13 C NMR (CDCl ): 8 

3 

-3.06, 124.34, 126.64, 126.95, 130.08, 131.73, 137.94, 138.34, 140.82, 144.91, 
148.99. 

[0074] mmrns) 

[0075] l,4-Bis(l,l,3-trimethyl-lH-l-silainden-2-yl)benzene (Vllb^-^jgc^O 

V^T±fa^-i^l^#RiL^^^ ) |apJ^ o V^M9 mg, 1.30 mmoO^^W^ 
V(166 mg, 1.30 mmod<Dm&!®)$:THFtp (2 mL\ ^&-e4B#|iaa#U V^V^ 

y^u^mm^mmvt^ ^.(Dmm^^mmiD (105 mg , o.26mmoi)OTHF 

mm^m^mw^^h4mm^iirx^u^xu&^±.iiftz 0 
[0076] &.mm&mzmvmk7^~v^&u*MttM^ yuu^^^mm^tc 
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4 

*>z>z.t\z£9. imz&mmmm * jmm%mwx~&z> g «Hba^ (viib) 

(93 mg, 0.22 mmol)£lix^83%-C#fc: 0 
[0077] g mt&Vo (Viib) 0^tt«WT^>3l«9-efcofc 0 'H NMR (CDC1 ): 6 0.38 (s, 

3 

12H), 2.21 (s, 6H), 7.18 (s, 4H), 7.26 (m, 2H), 7.42 (m, 4H), 7.57 (d, J = 7.2 Hz, 
2H). 

[0078] mteme) 

[0079] ^V^C, l,4-Bis(l > l-dimethyl-3-dimethylsilyl-lH-l-silainden-2-yl)benzene (VIIc 
[0080] ±i&<D g m\X&m (VHb) |!3#t3ftf1s£rfTV \ ^^fcLTSWvM» 

mmm k mtmmttnx&z g m\&m (vnc) &#*: 0 

[0081] g mt-&Sfo (VIIc) <DW£}2WTOM9-Cfcofco *H NMR (CDC1 ): 6 0.21 (d, J = 

3 

3.6 Hz, 12H), 0.35 (s, 12H), 4.38 (m, J = 4.0 Hz, 2H), 7.06 (s, 4H), 7.23 (t, J = 7.2 
Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.60 (t, 4H). 13 C NMR (CDC1 ): 5 -4.23, - 

3 

2.63, 124.98, 126.01, 126.73, 129.90, 131.82, 138.28, 140.62, 152.61, 153.80, 
163.93. 

[0082] mimm 

[0083] sxtk, 

l,4-Bis[l,l-dimethyl-3-(4,4,5,5-tetramethyl-l,3,2-dioxaborolanyl)-lH-l-silainden 
-2-yl]benzene (Vlld) (D^fe^oV>THtffB^--^l^#MU^^^^-f-^ o 

[0084] mm<D g mt&m (viib) <D^t mmmittn^ \ #m +mtvxi?^um 

8£Oft;fr <9 {eH-isopropoxy-4,4,5,5-tetramethyl-l ,3,2-dioxaborolane^rffl V t IZ. 

x<9, ®.mz%x*mw Km^mmmm n &®^mmx&z g m^m (vnd) 

[0085] g^b-a-^J^I^^tt^WT^ii^T^ofCo 'HNMR(CDCl): 6 0.36 (s, 

3 

12H), 1.30 (s, 24H), 7.18 (t, J = 7.2 Hz, 2H), 7.26 (s, 4H), 7.34 (t, J = 7.2 Hz, 2H), 
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7.47 (d, J = 7.2 Hz, 2H), 7.52 (d, J = 6.8 Hz, 2H). 13 C NMR(CDC1 ): 8 -3.86, 

3 

24.95, 83.93, 124.72, 126.16, 127.10, 130.00, 131.67, 138.20, 140.09, 151.58, 
158.89. 29 Si NMR (CDC1 ): 6 5.20 

3 

[0086] mMM8) 

[0087] HkK. l,l,5,5-Tetramethyl-2,6-diphenyl-l,5-dihydro-l,5-disila-s-indacene (VIII 
[0088] y^^^(15.2 mg, 2.19 vamo\)ti-yU^>{2S0.2 mg, 2.19 mmc-O^^-g^^THF 
-g^(IV) (200.0 mg, 0.51 mmol)OTHF^(1.5 mU^M^-OJD^fCo 

[0089] 5$rmmwvtc^ tctcibizmmmbT^^j*mmitJ)\ix.tc 0 ^m-^m^ 

4 

(JgH^jg£hexane/ethyl acetate, 100/1, Rf = 0.20)X*fr&mWk'TZ>Z.b\Z. 

£<q. ^mm^m^mmmmTz MtiM^s g ^b^(vm) (177.7 mg , 

0.45 mmol)^rJtX^90%^T#fc o 
[0090] @ (VIII) <7><IW4tt£JLT0>3i»J-CS>ofc o *H NMR (CDC1 ): 5 0.51 (s, 

3 

12H), 7.26 (m, 2H), 7.38 (t, J = 7.6 Hz, 4H), 7.52 (m, 6H), 7.60 (s, 2H). 

[0091] mmm9) 

[0092] jgcV v-C, 1 , 1 , 1 ',1 -Tetramethyl-bi(lH-l-silainden-2-yl) (IX) ©^ffiiuOV ^Xm 

[0093] mg, 1.73 mmol)^^l/^W^(222 mg, 1.73 mmoDcoM'n'^l^rTHFtp 

(2.5 mLX ^?a-C4NFra»#b, y^^A^7^^K»«SrWKbfeo ^>^$C^fu 
^-^c^Mft^Vl) (130 mg, 0.41 mmol)(DTHF^^(l mL)^mUXMx.tl 0 5fr 

4 

^y/^7A^n^h^^W > — (MW^^hexane, Rf = 0.24)T^8t*ti^r5ri:^J;9 

, *»M^«s#simss! * a m^m (do (45 mg , 0.14 
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mmol)£ifc^34%-e#7c„ 
[0095] S mt&VO (IX) (DyomZZiyDrnVX-hotio *H NMR (CDC1 ): 5 0.47 (s, 12H), 

3 

7.12 (s, 2H), 7.25 (m, 6H), 7.52 (d, J = 6.9 Hz, 2H). 
[0096] ^<D^oKVXnhfltzA\^mn, V^?^h/t>9&V^3fe&*Ufc. THF^t- 
*5VvC. #te<£#)(IXK (Vila), (VIII) ^tl^tl. 364nm, 375nm, 398nmiC 
Klfcffiik&TFU 417nm, 437nm, 445nm©jR^fcT^;h/^h^3fe&;^L 
fc 0 ^rO^^i^-J&l^te, ±|BOjlI#tCO. 49 (anthracene), 0. 86 ( 
9,10-diphenylanthracene), 0. 73(perylene) &^i&X*&>oti 0 &3o x ±.f£(DfroZ. 

[0097] (HifefcllO) 

[0098] WTt^t^- A4£rffl v vf , @ mt&m (vile) Oi^5c#l£, v ? ^~— 

Mb29] 
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H 




R 2 Si % 
H 

n 




We (R=Me,R'=Ph) 84% 
VEf (R=Hexyl,R'=Ph) 80% 




Xe(R=Me,R'=Ph) 96% 
Xf (R=Hexyl,R'=Ph) 89% 



[0099] *1\ mg, 3.26 mmol)i:-f-7W^V^(0.417 g, 3.26 mmoO^SS-o^S: 

THF*(2.5 mL), ^&-C4l$ISIJt#U y^?A^:7*l^K^£3flRbfco 
JftfcStU ±MW&®<Om/V£>vm<Di\&®> (H)(0.300 g, 0.76 mmol)OTHF^ 
$c(2 mL)^^?a-eAP^Lfc 0 ^filCT5&ffl«#L*:^ ^^^^/>-(0.595 g, 3.26 
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[oioo] mbnttmmzmuitL&7kx«&Gfri,tc&, $=*M g so x&mu *>m&. mm 

4 

(hexane/AcOEt 10/1, Rf=0.10) iZXQmWklrZZbfcXy) , B &tft&V>> (Vile) 0.487 
g (0.64 mmol)^&#,@^^LTHJl^84%-e#fCo 
[0101] mhtltc g mt&tfo (Vile) <D&m&U&SXTfc^1r 0 Mp. 295-297<C. 'h NMR 
(270 MHz, CDCl ). 8 0.28 (s, 12H), 2.99 (s, 2H), 6.53 (s, 4H), 6.90-7.12 (m, 6H), 

3 

7.19-7.23 (m, 12H), 7.32-7.36 (m, 8H), 7.52 (d, J =6.9 Hz, 2H). 13 C NMR(67.8 
MHz, CDCl): 8 -4.53, 83.14, 125.63, 126.05, 127.38, 127.56, 127.99, 128.28, 

3 

129.09, 131.21, 137.48, 138.45, 145.68, 147.48, 149.62, 153.49. Elemental Anal. 
Cal. for C H O Si , C, 82.28; H, 6.11; Found; C, 82.10, H, 6.23. 

52 46 2 2 

[0102] (Hlife#!jll) 

[0103] ±12^—^4, & £Xf£XT<D&*3c— ^7£fflV vC, B tftf b 

(VIIf N Vlllb, VIIIc, Vllld, XIIK XVI) <D&&.M$:, i^T— /V#<Z>£*J&0>|i&0># 
MtL,xm>W1rZ> 0 
Hfc30] 
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H 




SiR 2 



R 2 Si 



H 




^ // 



IV 




Vmb (R=Me,R'=Ph) 85% 
Vmc(R=Hexyl,R'=Ph) 81% 

Vffid(R=Me,R',R , = 




R' R' 




R' R' 



XIb(R=Me,R'=Ph) 75% 
XIc(R=Hexyl,R'=Ph) 72% 



XId(R=Me,R-.R 1 = r}-\} )77% 




Mk31] 
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X^r— A6 



H 



SiHex 2 




Hex Hex Hex Hex Hex Hex 



XI 43% 




Ph Ph Ph Ph 

XW 92% 



Wb32] 
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SiHex 2 H 




Hex Hex 



Hex Hex 



XV 




Hex Hex 



Hex Hex 



Hex Hex 



XVI 



Ph Ph 



Hex Hex 
w 



Hex Hex 




Hex Hex 



Hex Hex 



Ph Ph 



xvn 



[0104] wr, s mtG-vo (vnf, vmb, vine, vmd, xhk xvi) it, ±.&<d @ mit&m ( 
viie) (D^mtmm^m^^ti^fi^m^o ^h^mmm:^^^ 

o 

[0105] gftHfrS^VIIf: 1R^80%, M&mfc. 'H NMR (270MHz, CDC1 ): 8 0.71-0.88 

3 

(m, 20H), 1.20-1.40 (m, 32H), 2.98 (s, 2H), 6.57 (s, 4H), 6.85 (d, J = 8.1 Hz, 2H), 
6.97 (t, J = 7.6 Hz, 2H), 7.07 (t, J = 7.0 Hz, 2H), 7.20-7.23 (m, 12H), 7.35-7.38 
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(m, 8H), 7.49 (d, J = 6.8 Hz, 2H); 13 C NMR (67.8MHz, C D ): 6 12.61, 15.13, 

6 6 

23.75, 24.89, 32.56, 34.25, 84.45, 126.59, 127.30, 128.46, 128.77, 129.12, 129.54, 
130.09, 132.63, 137.93, 139.56, 146.80, 147.38, 151.81, 156.68. 
[0106] @ fc-S^VIIIb: JR^S85%, *H NMR (270 MHz, CDC1 ). 8 0.03 (s, 

3 

12H), 3.02 (s, 2H), 6.71 (d, J =6.9 Hz, 4H), 6.94 (s, 2H), 6.96-7.06 (m, 6H), 
7.20-7.24 (m, 10H), 7.33-7.36 (m, 10H). 13 C NMR (67.8 MHz, CDC1 ). 8 -4.98, 

3 

83.23, 125.02, 126.17, 127.23, 127.79, 128.15, 128.31, 129.81, 139.49, 140.98, 
145.97, 146.80, 147.50, 153.84. 
[0107] g fKHb-^VIIIc: IR4581%, Jt-fe@ffc. *H NMR (400 MHz, CD): 6 0.70-0.85 

6 6 

(m, 8H), 0.91 (t, J = 7.08), 1.20-1.28 (m, 32H), 3.14 (s, 2H), 6.81 (t, J = 7.08, 2H), 
6.92-7.13 (m, 20H), 7.53 (s, 2H), 7.63 (d, J = 7.32, 8H). 13 C NMR (67.8 MHz, C 

6 

D). 8 12.20, 15.01, 23.58, 24.68, 32.51, 33.98, 84.60, 126.26, 127.25, 128.73, 

6 

129.30, 129.56, 132.18, 139.13, 143.02, 147.03, 147.74, 148.65, 157.13. Elemental 
Anal. Cal. for C H O Si , C, 83.18; H, 8.34; Found; C, 83.31, H, 8.30. 

72 86 2 2 

[0108] B GMfc-S-^VIIId: 42^71%, X H NMR (270 MHz, CD CI ). 8 -0.13 (s, 

2 2 

12H), 6.23 (s, 2H), 7.18-7.24 (m, 10H), 7.30-7.40(m, 12H), 7.72 (d, J = 7.6 Hz, 
4H). 13 C NMR (100.4 MHz, CD CI ) 8 -5.73, 86.54, 120.31, 123.93, 125.41, 

2 2 

125.86, 126.69, 128.36, 128.47, 129.33, 140.13, 140.27, 141.98, 144.39, 148.12, 
148.36, 148.89. HRMS(EI): 754.2749 (M+), Cal. For C H O Si +: 754.2723. 

52 42 2 2 

[0109] i KKfr&ttXm: »W43%. l H NMR (400 MHz, C D ) 0.81 (t, J = 6.8 Hz, 8H), 

6 6 

0.88 (t, J = 6.8 Hz, 12H), 1.02 (t, J = 8.0 Hz, 8H), 1.13-1.26 (m, 38H), 1.40-1.50 
(m, 4H), 1.55-1.67 (m, 4H), 1.82 (br, 4H), 6.91 (t, J = 8.0 Hz, 2H), 6.95 (t, J = 7.2 
Hz, 2H), 7.02-7.15 (m, 16H), 7.20 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 
7.50 (d, J = 6.8 Hz, 2H), 7.70 (d, J = 7.6 Hz, 8H). 

13 C NMR (67.8 MHz, C D ): 5 12.58, 14.89, 14.96, 23.60, 24.84, 25.13, 31.00, 

6 6 

32.52, 32.80, 34.16, 37.92, 41.54, 55.78, 84.86, 120.90, 121.71, 126.21, 126.60, 
128.84, 129.68, 130.17, 132.71, 137.94, 139.65, 141.74, 147.20, 151.82, 152.18, 
157.74. 
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[ono] mmmi2) 

com] jf^v vr, Mxm&m v yfcs**— v 

Sitt^J&Wcov vt, g «Kb-a*XeH:J;»j|ttWi-5 0 

[0112] (0.248 g, 0.330 mmol)CDCH CI (35 mD^m^BF -OEt (90 mL) 

2 2 3 2 

4 

-Tar^tcliD, 0.226 g (0.313 mmoOO g ftte^Xe£||&@#i:U-CIfc^96%-e# 
[0113] WTt, #^tVfc g mk&V0Xe<D&y>J&m&&-t- . *H NMR (270 MHz, CDC1 ): 

3 

6 0.38 (s, 12H), 6.98-7.06 (m, 8H), 7.14-7.24 (m, 12H), 7.30-7.35 (m, 8H), 7.44 
(m, 2H). 13 C NMR (67.8 MHz, CDC1 ): 5 -3.83, 66.65, 118.13, 123.27, 125.94, 

3 

126.57, 128.10, 129.11, 129.20, 131.10, 142.05, 142.37, 142.42, 144.55, 145.72, 
157.18, 170.25. 
[0114] (^#113) 

[0115] WT, g tftffr^Xf, Xlb, XIc, Xld, XIV. XVII^ ±i£<D g mt& ! &Xe<D&)$ l t 
[0116] g KHfc^Xf: I|X^89%, lt&@#:. l H NMR (400 MHz, CDC1 ): 5 

3 

0.77-0.80(m, 12H), 0.90-0.95 (m, 8H), 1.10-1.20 (m, 24H), 1.27-1.34 (m, 8H), 
7.06 (m, 8H), 7.18-7.24 (m, 10H), 7.30-7.35 (m, 10H), 7.45 (m, 2H). 
[0117] g #tffc^#lXIb: JW75%, M&mfc. Mp. 202-204^. 'h NMR (400 MHz, CDC1 
3 ): 8 0.34 (s, 12H), 7.06-7.10 (m, 2H), 7.16-7.25 (m, 16H), 7.30-7.33 (m, 12H). 13 
C NMR (100.4 MHz, CDC1 ): -4.28, 67.20, 121.86, 124.39, 125.58, 126.68, 

3 

127.08, 127.11, 128.07, 128.97, 142.41, 142.53, 143.75, 144.89, 157.49, 171.10. 
[0118] gfttffc-g-fclc: lt5£^72%, It&Hft:. l H NMR (400 MHz, CDC1 ): 6 0.76-0.90 

3 

(m, 20H), 1.08-1.30 (m, 32H), 7.07 (t, J = 7.8 Hz, 2H), 7.16-7.24 (m, 16H), 
7.26-7.35 (m, 12H). 13 C NMR (100.4 MHz, CDC1 ): 11.71, 14.02, 22.49, 24.07, 

3 
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31.33, 32.84, 67.07, 122.08, 124.24, 125.40, 126.58, 127.10, 127.92, 127.98, 
128.94, 142.34, 143.81, 144.22, 157.59, 171.94. Elemental Anal. Cal. for C H Si , 

72 82 2 

C, 86.17; H, 8.24; Found; C, 85.89, H, 8.19. 
[0119] g tftfta^XId: Jfc4*77%, M&mft. 'H NMR (400 MHz, CDC1 ): 5 0.21 (s, 

3 

12H), 6.08 (s, 2H), 6.61 (d, J = 7.6 Hz, 2H), 0.76 (d, J = 7.2 Hz, 4H), 6.92 (t, J = 
7.6 Hz, 2H), 7.06 (t, J = 7.6 Hz, 4H), 7.21 (t, J = 7.6 Hz, 2H), 7.34-7.38 (m, 6H), 
7.89 (d, J = 7.2 Hz, 4H). 
[0120] g ffyH&toXW: l|X^92%, M&Mfc. l H NMR (270 MHz, CDC1 ): 5 0.74-0.82 

3 

(m, 18H), 1.04-1.28 (m, 36H), 1.38-1.44 (m, 8H), 1.97 (m, 4H), 7.0-7.1 (m, 6H), 

7.17- 7.34 (m, 22H), 7.43-7.48 (m, 4H). 

[0121] g ftob&bXVll: Jt&Sffc. 'H NMR (270 MHz, CDC1 ): 5 0.70-0.75 (m, 32H), 

3 

0.89-0.95 (m, 8H), 1.00-1.21 (m, 48H), 1.32-1.37 (m, 8H), 1.92-1.98 (m, 8H), 

7.18- 7.28 (m, 22H), 7.32-7.36 (m, 8H), 7.53 (d, J = 6.5 Hz, 2H), 7.61 (s, 2H). 
[0122] &fc, Ell(C N M&<D& g mt&WXe, Xibt, Jt«W>fc» (Oit Vtfc&bComs>.b\Z. 

mv^us-r. xvm-xx^m^mxr^wox-r. mm^m^^x^mxir. fa 
[0123] (mmmi4) 

[0124] WT, g mt&VdXXl^ ±&<D g ^^^Xe^^^l^^^^j;^, 

mmx&z>fc&voxixfrb&&* mfcxfrzi b^xx^u-ci^&Wi (#*=*- 

A4&VH.7£M0 o 
Dfb33] 
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H H 




XX 44% 




XXI 52% 



Reagents and conditions: i, 1) LiNaph, THF, rt, 5 min; 2) Ph 2 CO, 
rt, 15 min. ii, BF 3 OEt 2 , CH 2 CI 2 . 15 min. 



[0125] Ztlb<Dfc&mX1X&£TJMk&mXXl<D&(fa&m&&T^~r o 

[0126] 4k&%!)XlX. ItX^44% % Mp. 164-166 <€. J H NMR (400 MHz, CDC13): 8 

81-0.94 (m, 36H), 1.14-1.36 (m, 68H), 2.97 (s, 2H), 3.13 (s, 2H), 6.76-6.81 (m, 
8H), 6.88 (td, J = 7.6 Hz, 1.2 Hz, 2H), 6.94 (td, J = 7.0 Hz, 1.2 Hz, 2H), 7.00-7.15 



i 
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(m, 24H), 7.30 (s, 2H), 7.31 (d, J = 8.0 Hz), 7.46 (dd, J = 7.0 Hz, 1.2 Hz), 7.55 
(dd, J = 8.0 Hz, 1.2 Hz, 8H), 7.62 (dd, J = 8.0 Hz, 1.2 Hz, 8H). 13 C NMR (100.4 
MHz, CDC1): 5 12.35, 14.91, 15.01, 23.56, 23.60, 24.66, 32.36, 32.47, 34.02, 

3 

34.05, 84.22, 84.22, 126.60, 127.21, 127.44, 128.22, 128.27, 128.50, 128.74, 
129.13, 129.19, 129.50, 130.10, 132.08, 132.64, 137.96, 139.08, 139.47, 139.88, 
146.78, 147.00, 147.34, 147.86, 148.85, 151.76, 156.36, 157.25. HRMS (FAB): 
Calculated for C H O Si +: 1999.1863; found 1999.1893. 

138 166 4 4 

[0127] it&yoXXl. 112^52%, Mp. 255-258 V.. *H NMR (400 MHz, CDC1 ): 5 

3 

0.73-0.80 (m, 32H), 0.90-0.94 (m, 8H), 1.06-1.18 (m, 56H), 1.26-1.34 (m, 8H), 
7.01-7.06 (m, 6H), 7.14-7.22 (m, 28H), 7.30-7.33 (m, 18H), 7.44-7.46 (m, 2H). 

13 C NMR (100.4 MHz, CDC13): 5 11.63, 11.83, 14.04, 22.45, 22.47, 24.05, 
24.16, 31.28, 31.35, 32.80, 32.94, 66.76, 118.16, 118.46, 123.23, 125.65, 126.46, 
127.56, 127.88, 127.99, 129.07, 129.11, 132.39, 141.35, 141.98, 142.44, 142.64, 
142.73, 142.96, 144.44, 145.16, 145.24, 156.96, 157.22, 170.62, 171.09. Anal.Cal 
for C H Si : C 85.92, H 8.26; found: C 85.41, H 8.29. HRMS (FAB): Calculated 

138 158 4 

for C H Si : 1927.1441; found 1927.1466. 

138 158 4 

[0128] ±mk&®xixfab4k&®xxi^<D&j$^-J±&~mk1rzbTm<Dik&® (1 
9) frhfc&m (21) — <DX*~-J±b?j:Z> 0 Tm<D&4b&M (19) - (21) <D#^#5£ 
(c^bfc, r\ r\ r\ r\ xi^\,^Xittti^tim^tc.h<Dkmmx~tb?>o 

Wb34] 
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Reagents and conditions: i, 1) LiNaph, THF, rt, 5 min; 2) ketone, rt, 15 min. ii, BF 3 OEt 2 , 
CH 2 CI 2 , 15 min. 



coi29] {mz&mmmm n jmmmunfe, m^tum^mmmmum tvx^. 
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[i] ris^(i)-e^^, 




(D 



□£(D *p % Ar 1 ^, ry— ®&ry— w^s. ^y=fry— w^s. g&^y^ 
^^i/S, t/^/v^*, ry-/i^ x ry— ry-/i^M-s> ry— 

, T/^/um, T/v^/u^m, rv—^m, Tv—/^*m. rv—^r/^/^m, 
Ty—jvTjv*;v^jrm, rv—^r^^/^m. ry— /vt/v^/v^, rv/^m, 

tKn^rv-T/V^/^, fcKt^vo^/^ m&tFv^y^/vm. i^V^m. 

* r 4 «, TkutigHK t^=^/^ n T/^^m, r/^^^-m, Tv—s^m, rv— 

/l^-^v-^ TV— /^*m. TV—^T/^/um, TV—fVTfV^i/^ TV—;V 

m&T*ym, ^v^m, mm^v/^m, i/v/^**^m. mm^v^tt^m, tv- 
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[2] TfB^(2)-C^$tv^), 
Mb2] 




(2) 



5^(2) r\ R 2 te, m&i^ Tkmm*. T/l^/VS, T/V=i3rV^ T/^/^Jr 

TV—/vm, ry— /v^-s, ry-/vr/^/v*, ry— ;vr^;v^m. 

TV—s^^-m. T]}—;vr;v^;vm. TV—^T/^^ym, TV—jvtjv*;v^-3t 
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[3] 



Wfc3] 



Ar 



r1 ' R 2 (R 5 ) 0 R 3 




(3) 



DS;t\ Arte, ry— /vs. Wfery— a-2£* 2«©a-y=*ry— u^s. 2«©t^ 

a-y=rry-wak l|lli<z>tt*flt& lff£>1ft&tt*Slt£* HB<oty^SS> 
*^»HBi©aiM*y=f|K*||SS^U R\ Rte, MaeM, TkmMT-, T/^A-as 

, r/va^as, r/v^/i^tf-ak ry— /vak ry— A^->as. ry— /v^a-ak 
ry— /wt/v^/vs, ry— /vt/v3^>s. ry— A'TA^/i^-a-as, ry— /ur/w 

-yv/^m, i/vntti/m^ Bjft^y/v-^^as. ry— /^/i^^/w^i/^ r 

i?ij§c^ T?v*fv^ T/\s*c^*m. rv—/>m. ry— /u^s> ry-/vr/^ 
/ws, ry— /wr/i^/v^s. ry— /ww^/i^ ry— /vt/v^—jv^ ry 

/VS. fcKn^VTA^A-aj, fcKd^v-^/l^ W&£.Vv*i/^;vm. v'D/H, 
Rte, 7K^i^^> TA^r/l"^ T^^v'S, TA^A^-aS, Ty— A'S, 

TV—/vtti/m, ry— A^rS, T])—^T/^/^m, ry— a^tao^^ ry 

Ty— A^A^^/l^-^v^ rA^A'JVl^jj-s Atf-^ak WM^^M. Hffi 
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[4] TfB5£(4)-e^&h,3, 



[iS(4) if, R\ R 2 tt\ m&lC Tk&m*. T;v*;vm, T/u^^m, T;v*;vtt 

TV— /VS> TV—sVtti'^ TV—Asttr^ TV—;VT/V^;vm. TV—fV 
TA*=v*i/&s 7V—)VT)>vdt)\> s f-Hr^ TD—A'TJVfr—jvm, TV—A-T^^v 

i/U/W^^S, TV— /M-^S^ T^/KVl^^/V^v^ 1 

ry— ry— /v^-^ ry— ^T/v^m, TV-^T^/^^rm 
x ry— /vt/^^/v-s. ry— /vt/v^^ws, ry/vs. tKn^T/v^r/vs, t 

*tvk ^y/vs, iffi<Dmmmm*tcte^u^m?$:^u r\ r 5 «, a^c, * 

mf%*. T;v*;vm, T.^^m, T.^Arf-Hr^ TV— TV-Atti^m 

, ry— /v^s, ry— /vt/v^/v^, ry— /kt/^^v^ ry— ;v7;^f 

tS, TV— ;VT;vf~;vm, TV—AT^^/vm, ry/i^ T^sm, gt&T^/ 

i/v/vm, mm^v^m, ^v^^y^ mmyv/v^r^m, tv—jwv?* 
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SiR 1 R 2 X (R 4 ) 
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(R 4 ) n XR 2 R 1 Si 



5£(5) Xtt, *3feD§C^ /Nn^>I^, T/l^^^ TVV^/^^g, Ty- 

/w^^s, ry— ^*3E, ->y/vs, mM^v/vm. mm**^ 

=^v^> 7;i^;ws % ry— ry— yv^^s, ry— ry— 
^t/v^/i^ ry— /vr/i/a^i/i, ry— /vr/v^/v^-;*-^ ry— 4/7;^;w 

, TA^F-A'X* T/l^dfS^ TA*tA>*f"*2L> T])—/vm, TV—A-tti/m. TV 
-/VftS, TV—A-T;V*r;vm, TV~ A-T ;V^*y^ TV—A-T^JV^^ 

Tv—A-T/v^-svm, Tv—frTA'^/vm, Tv^m, T^sm, m&T^sm. ^v 
A-m, w-WsVA-m. *>vA<tti/m* uw^v^^m, tv—^w?*-^ 

[6] TiE5£(6)T?^&h^ 
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SiR 1 R 2 X 




5£(6) , Xtt, ^K^M^f-, /M^^Vg^, T/^^>m, T/V^r/V^m. TV— 
A>tti,m. TV—z^^M, v-y/VS, W.&i/V^m. ttls—A'^ WM*?^ 

/^s£^u r\ R a tt»&K:, Tkmrn^-. T/^/vm, t/^^s, ta*-a&* 
rv—^m. Tv—^^m, Tv—^jrm. t^vta^/v^ tv—>\> 

T/v=j^>S, ry— ;VT/v*r;vj-3rm. TV—;VT;v>r^/v^ TV—j>vt>v^—>v 

. ry— ;vT;v*;vm. ry— ^r/^^s, ry— /kT/w^/v^-^-s, ry— /wr 
WsVsvm, i/V/^tti/m, W.WyV;vtt^m, TV—jvw7*=.;vtt^m, 
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XR 2 R 1 Si' (r 5 ), 
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5£(7) Xtt, 7k*lJ§H\ '>n^j)§C^ T/V3^VS, TA^A^^rm. TV— 

/istti/m, rv—A^^rm. fVAsm. m^>v^m, *#^=.;vm. m&x?>^ 

/Hk r/Va^S. T/W^r/V^^-S, Ty— ry— /M"^"^ ry— /V^:*- 

7y-;w^;vs, ry— /wt/v=^>s, ry— /vt/^/v^s, ry— a- 
gmvy/i^ ->y/^5h¥v£, etfevy/w^vs, ry— /^/w^^^^^ 

, TkUf®^ TM/vS, r/i^s^, T/v^/w^Ss ry-/v^ TV—AsUr* 
ry— ry— /vr/i^ws, ry— /vr/w=»^>^ ry— /vr/i^ 
/i^^-s, ry— ;vT;v>r^vm. rv—^r/^^m. rvA-m. r*;m. em 
T*;m. i/i) Asm. m^VA^m. vy^^>s. g^y/v-sh^s, ry— 
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5^(8) *\ Xte. *^JP§C^\ ^nh^VJ^T-, T^ndrv'i, T/Vdf7W^S> Ty- 

Tv—^*m. i/v^m, m^yv/^m. ^y^/vm, */c«g^ 
r\ R 2 nmiLK, xm^, T^^m, T/^^m, r>v*t 

flsf-Or^ TV-si-m, TV-^tti/^ T])—/^^rm, TV—/VT/U^m, T 

*~/vm, TV/um, T*/m, e&r^/s, ^v^m. i/v/v^^m 
iffi&mmmm-iifcfe^v^i/mtt^v. r\ r 5 ^, miu^ ^mm*. t>v 

T])—;VT;V^-;vm, TV— /^TVV^v-S, TV—^T/^/V^m. TV— 
;VT;Vr=-,v^ TV—;VT;V*=.;V^ TV^m, T*jm. @&T5:/S, isV/^m 
. fi&v'y/vS. y-y/vt^VS, I^yw^i, TV—;v^;vy^=.;v^r^ 

T}\>*;vw-7*^;vtti/m, m^v/^m, im(Dmmm^ti\^ti^> 
^T^y^m^Mm^mx-mmir^tizx'o.m^mi^m^mmmm 
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zvm. v-y/v^v-s. m^> ] J/^^>m. ry— tv^vy^f^nr^^^ tzv* 
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U R 5 te, tK*M j F-> T/i^/vS. 7;v=^S, T/v^/i^-&, ry— yvS, ry 

^m^s, ry— /i^^-s, ry— ^ta^a*, ry— /vr/v^t^ ry— 

[13] TIB^dDT^tvS, 
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±§E5£(ii) «K r\ r 2 j»:£^ tK^J^?-, t/^/vS, t/^^S, t/i^/v 
ry— a-s, ry— /i^h¥v-^-ry— /v^^-s, ry— /ut/v^s. ry 

-;V7/V3^^S S ry— /VT/l^r/l-^^ Ty— /VT/V^/l^ ry— ;W7;^ 

ry/^, r^y^. e&r$/^ ^y^s, mw>v^m. 
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^ r^^ym, TA**;vm-m. Tv—^m, Tv—^^m. ry— 

, TV— J>VTJ>V3r;V^ TV—^T^^ym. TV—^T^/V^m. TV—^T 

m^v;vm. ^vsvtt^m. mw^j/vsi-^ym, Tv—/>w7*^yf^>&, 

tfymtt^u r 6 , R 7 f»3ir(c, ^mm*. T/^/^m, Tv—^m, m&TV— 
iiR<Dwmnm. lict^iits, r/^^m, Tv—^^m, tv 

-;w7M;vS, TV— ;VT;v^^y^ TV—^T;v>r~;v^ rV-^T;v^;v 

wm.TVfr&*^-ri)^ fcsv^R 6 . tf^m^Tv— /h&^u m«o- 

[14] TiB5£(l2)T?^£;fx3, 



_Lie5£(l2) tf\ r\ R 2 r*3fi:fcfcu tK^M^-, T;^S, 7;V3^>S, T/l^r/V 

fts, ry— /Hi, ry— /v^h^s, ry— /v^s, 7*y-/Kr/i^sv^ ry 

- ; v7;i, 3 ^S, TV—^T)V^;v^m. TV—;VT;Vr~;vm. TV— >vt>v* 

=-;vm, TV/^m, T^sm, m&T^/m. ->v^m. m&^v/^ v-y/i^^v-^ 
fi^v-y/v^-^">s, ry— /v^/v^^/v^-^v^s, t/v^/v^/^7^-^/w^-^->^ 
, lffinmmmm&tcte^vtfymtt^u r 4 > r 5 {»s:^, tv^/p 

, ry— /wr/w^/v^ ry— /vr/v=^s, ry— /^r/^/^^> ry— /vr 
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jv^jvm. Tv—frT^-frm. TV/urn. r^sm. m&r$sm. ->v^m, e 
tfi/mtt^u r\ R 7 \z.mm^ y^mm*. r/v^/vm. rv-^m, m&rv— 

— /KT/V^r/l^ TV—^T/^^m, TV—^T/P^/vm. TV—jVT;V3c=.jV 

[15] ria^:(i3)-e^^, 

Wfcl3] 



±|E^(13) tf, R\ R 2 f»3t^, yfcg&JDS^ T/W=Jd^>S, T/V^r/W 

ry— /uMs TV—^yf*^m. TV—/^*m, rv—^T/^-^m. rv 

-a-S, ry/vs, r^/s. g&T5:/s, v-y/vs, fi&MJA-s. s^a^k^ 
g^v-y/v^-^i/S, ry— /^7t=.<M^vs, t/^/^/v^^-— /w^-^^ 

T/V^i/^ TVV^A'^g, Ty— g&Ty— /H, Ty— /Vr/l^f/V 

& ry-zv-T/Hr^/i^ ry— ;i/7;^;H, ry/i^ ^y/i^ x eg^y/v 
&&^u xra, tK^m^-, T/va^s, ry— A-^v-g, ry— A^tf-g. ta- 
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[16] TfB^(14)t?^$tv5^ 



_LfE:£(14) R\ R 2 mktt. &mm*. T/V*;vm, T^^S, T)\s*>V 

ttm. ry— /v-s. TV—/^^>m, rv—^x-m. rv—^r/^/vm, ry 
-;vt;v3^^i, ry— /vr/v^/v^s. ry— ;vt;^;H, ry— /wr/v^ 
~;i-m, rv^m, r*;m. t^/s, vu^s, e&^y/v^ ~>y/w-3rv^ 
gj^y/K^v-s, ry— /K^/v^rvi^j-^v^ r/i^/K^^-yi^^v^ 

ry— ry— /W7;^H, ry— ;V7;^^S, ry— /Kr7V"5r 

^/ws, ry— /ut/w^/^s, */c{*ry^^^\ &>£im3r\ R 7 te2ffi<£>tf 

ry— A-S&^U R\ R^tefC, T;V*;V^ 7^3^>I, r/^ 

ry— a-s, gj&ry— ry— ;vr?v^-?v^ TV—svT/vf-sum 
s ry— /kt/v^a^ ry/i^, vy/v&, g&->y/i^ 7V/H, */tttHffi<z> 
IiSS^t^\ fc^ttR 8 , R 9 «2#<Dtfry-y^^-r^i:^^[^rs^ 
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(15) 



±IB^(15) R\ R 2 fe%ktLl^ Tkmm*. TjV*;vm. TAcadp^aU, T/^/V 

fts, ry— /vs. ry— /ua-^ak ry— a^*&. t))—;vt;v*;v^ ry 
ry/i-s, T*sm. f^r$/s, ^y/vs, mfc-s^y/i* vy/M-3rv^ 

ry— /UrSr^U R 8 , R 9 «^5lr^, 7k^JB§w\ 7M;H, 7;v=^S, T/i^ 
/p^^, ry— fi&ry— /vg, ry— /vtvi^v^ ry— /ktvi^— 
, ry— /vta-^/i^ ry/i^ vy/vg, t^>y;H, r^/vm, *fc»iHfi© 
&>3vm3:r\ R 9 «2#(D^Ty-/v«^i-ri:^#^[^«# 
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±ia^:(i6) *k r\ R 2 f»mc, famm*. TA^t/vm. r/^^m, t>v*?v 

-;v7/va^s, ry— /vt/v^a-^^ ry— /ktvht^vi^ ry— /ur/i^ 
ry/vs, r^/s. gmr^/g, ixy/vs, g&v-y/i^ ^y/wtf-^ak 

^ t/i^^^-s, ry— /vs. g&ry— ry— /vt;w^ 

& ry— /KT/Hr-A-s, ry— ;pt;^^;vs, ry/vs. v-y/vs, ww^v/v 

=¥/v^^-^. i/y/v^-^r^s> g^y/v^v^ ry— /v^/^^-^/^^^s. 
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_hiE5£(17) f N r\ R 2 m&&\^ ^IfJJlC^ T/^/vm. T;V^l/^ T;V^-;V 

TV-sv-m, TV-/^^>m, Tv—^j-m. TV—;vTsv*;vm. tv 
—/vT^^ym, Tv—^T^/^^rm. Tv—/vT^^/^m, tv—jvt^ 
~^m, rv^m, T^m, m&r^ym. ->v^m, mm^v/vm, v-y/^^x. 
uwyv^^m. Tv-^^v^^/v^r^m. r/^/^/py^/^^m 
, i« <Dmmm&-£fcfe^vsfymtt^u r\ r 7 ^^, 7k#m*. t^;v 

TV— /v^r^m. TV— /VT/v^r/vS. TV—/^T/^^>m. TV—rvTtVr 
-/i-S. TV— ;VT;v^/v^ ttdi$TV/vm*^'ri)\ fc5l^iR\ R 7 te2flfi<£>tf 
TV— /l-SSr^U R\ R 9 J«:&^ tK^J^T-, T/l^/l^ T/K^v^ T/V^ 
TV—/V£s^ W&TV— /VS. Ty-/VT/Vdr/kS, TU-/VT/V^/^ 
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_tfE3S(i8) r\ r 2 {»3:^ ^jjsjDK^ 7;Wf/wS, 7;^^, T/i^/w 
TV-;vm, Ty—frtt^m, rv—^^rm. Ty-;vT;v*;vm, ry 

-/I'm, TV/i-m. r^/m. m&r^/m. ->v^m. w.Wsv^m. ^v/^^>m. 

, iffi<Dmmmm&tcfe^v^mtt^u r\ R 7 i-xm±u^ y^mm*. t;v*;v 
m. rv-svm. m&Tv-/um, m^mmmm, imvm&mmmm. t/k^>- 
m, TV—sistti/m. Tv—^T^/vm, TV—^r/^^ym. tv—/^t/^ 

TV—/v>m&mu r\ R 9 \-±m±i^ tk*o§h\ r/v^/vm. r/^^m, t/v* 
/v^-yjrm. TV—sums g&ry— ;vm, rv—^T/^/um. rv—^T/utr-^m 

mmmm^iri\ &z>wtR\ R^m^rv-^m^-r^t^mw^tir^ 
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